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Abstract of JP61 94239 

PURPOSE:To obtain a torque detector which is 
of simple construction and is hard to be 
influenced by the disturbance such as an axial 
temperature gradient, unbalanced external 
magnetic field, residual flux, etc. 
CONSTITUTION This detector is provided with a 
passive axis 1 having a magnetic material 2 of 
magnetostrictive property and a pair of inductors 
5a and 5b whose current paths are arranged in a 
manner that respective current directions will 
cross each other at a right angle against 
bidirectional main stresses generating on the 
surface of the axis 1 when any torque is given, 
and they are overlaid at almost same position in 
the axial direction on the face of a cylinder that is 
kept at a specified gap away from the surface of 
the material 2. By detecting the inductance 
generating there, or applying bias current to the 
inductor and detecting the current or voltage 
induced by the inductor when a driving coil 1 7 is 
wound around the periphery of the axis 1 to 
conduct the coil 17, the torque is obtained. 
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(2) 

1 

WWW 3] *f >1?99\miQrt >#22t.%2<l>>( 20 

tfrZKK). mi<D^>^99\tb)V9\z^r) 
5, g»Wc#tbT4 5° ±4 5° *«|cO^€r&^o^ 

« 1 mm® t zLtitEtttijfa<Dm 2 mmmt&i&zmm 

>Xj&t*fl7r*#rtrC**. SMM*fc*fbT-4 5" ± 
4 5° *»©rtIfrS»ofc»3««BSi:C:ntS»*lp| 

te«*E«*na^iwB» 1 . n 2 9sm<o»mmt 
nebs, n49fc*aM*Mtftt&*titom**tu 40 

jei *fc«2 \z&mv> bjwvumm. 

Sfctt 2 ICE*® h ii^tttuMt. 
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2 

&H«ai±fcE«^n&lMffl 1 £fcf4 2 IcEtt® hJP 

fcH*B 1 fcE«® h;p»tttU£1K. 
oa-irm&i*a 2 ke«c<d h;v^«mgg- 

* ^ tett* rn) \z b if m i ft 5 <fc a £ nr 

[mm 10] siw>^^n sn««)«Btt«( 

jd^osftwgffi^^-rs-4 5° jjm<Dii&t>mij 
fa<Dmmm<n&fc\z&CT^>?#*>x&mfcTtt 
rtrc*s, 3i(Hi:»ut4 5* ±4 5° *^<^r^^«: 

»r3fc»l«*iSa:C:ntS^I«OJIS2«««t*« 
SJBHISHTT»3R$nT^:0, »2©-f >^*»4+ 
4 5° *|pl©i«^»*f6](Dl»0f > 

5" ±4 5° *S»©|«**»ofcJB3«SH»t2:ntR 

c&mizm&mmtEtiR^mdmi* ^2tM(osi 

«fU C*lS«*«»fO«-&«»Tl4»l, »2©-f> 
* J4S V WCE3**lSl<D«SfE*t«n« 21 £: t $ *1T V> 

%m#m9 ke«® Mi^namta. 
frmft<Dmm\zmwznrcm&\z&^T&mi6&&ttz> 

feO. fi^utl^S^ >^^l4aWLhfc«IBB«cE 

[g»^i2] h;w^«wjH*f4n«tt<03-^©rt« 

[W*3H13] h^jr|fktB»*»4*HlfcE»3-f;i.3j«» 
[0 0 0 1] 
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(3) 

3 

[0 0 0 2] 

gftfflT<fc*/\> HJMftfcEfcini*)* 

;V^tftttiS©i:UTtt0!IA««r§l¥l - 9 4 2 3 0%^ 
a3l»CD^^e>^S^lR^2CO«fflttt»2 a, 2b^ 

mmt<nz>o miv>m&&2 a\t^^mzn-r^nme 

= 4 5° P^rpJIC. i2©Itt«2btt0 = -4 5' #r*j 

fc, #tf>3l;:te, infn©iM2a, 2bl£*f/£ 
l/TSl, Sf^On-f jl/5 a, 5b, Rtf Sg 1 , ®2<D 
3^4a, 4b^E»SnTVi*. £0)JB1» £2 4) a? 

4b»«**W«^lt*t6a:^±5^-r* 
fctfXDfflttTa*. 1 0 OteJgl, £2(D=K;P5 a, 

5 bfca»snfc«*«ffliHiaT»*. 

[0 0 0 3] ftfffcOV^TRWr*. §»iic 

= ±4 5° #ftfc£jfc#a*S6±U #itt«2a, 2b 

***±i;«t«tt*r2 a, 2 bosawwaEflsu §ia 
&jj\z±z> m& t fiaiiKA ic ± 5 «^-m®fc*a*5i«r 

[0 0 0 4] 

msefc, &>±<D&5\zmf&2tiTKz><D-c* 

2 a, 2b#8tt6nWfcOT, «tt»SfiI«i:E 
rt<n*-r<, 3 £«tt»2 a, 2btCD*JW5 40 

[0005] ssti ±iaa£*©aBBah;u^«u»« 

^fR]CDeS«2ai- 4 5 0 

2 b ic^tf «svwcj»*i«©asBW«fb&*n-€ f nMcD 

rKJP5a, 5 b^UTtftmUT^SCtJC^Datt 

&mm*m<Dft&\zttVT\z+&temm&T&i3i 

to mx\*. itt«2a, 2bK*M5ffillCfffcoTV>« 



4$&8¥6-l 94 239 
2 a, 2bTiW*J»&5:t«J»t) 1 £nfc<fcoT-f 

*-3fco do^^tt, ±&<Dum*mm?%izib\zt£.* 
tut mmtemmxtb%\ft<Dm&&3m* y>n? 
>x&*«ajik &mm3tctsi£<DH%is<DKw&&mz< 

[0 0 0 6] 

Mffi3»«M*3tt*h;l^fc«fc3, iWtE&M 

c: o^®) a -f ;^oii«>c<fc o TWia-f >&9 9 \zmm 

[0 0 0 7] i^^^tLTSlOO^^i: 
S 2 OH" D. utl^-^>^^ 

te, Wfnh^^l:*DaWttlill:5IW52Jft 

b<>^ * »* i o< >^ * 2 >^ ^ t 
ens— #©-f >4f99** *n*n^<Dh)i 

E«snfc»fil;:*^T hJW*fc«fcoTt>B3»<WHB 

2*iflo*js*sB*i«oa«*©*fl2fci6i; 
an, zinsf&i, jB2©-r >y^^fi«i*ia»cs«Ri 

[0 0 0 8] 

0=±4 5° *WlC*lK*^»tU. 0 = 
+ 45' *f6jt0=-45° 
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(4) 

5 

-r>^*> 

[0 0 0 9] m&m2\zmm<D¥ZW\Z$>VZ>h)l?tkM 

<&M»afflBw#Ta**. -rst-r >t?99to<i>#99 
mjjfa<Dmm&, ?ut>*>fet>\zfevrzh<D-v&K>, c 

[0 0 10] *&„ »3frE3, 4*fctt9, 1 0 0^ 
4 >999\*9ll<D<i >999 £K2<D'(>99 

av*K:a«rrtifc««-r«fc«>, ens-* >y**>x<z> 
twe^t >?>79mw\ziftu 2 aa>*«:*«*rpi(oaai 



»H¥6-1 94 2 39 
[0 0 11] cfc0aff«IC««f*^4*fcttl 0<D3293 

"Cfe^Ot, e=-4 5° %&\<Dft&l\ZttVX\t* 4 5 
" 2 2 5' J3fa<Dmffi»<D'f>999> 

xaRc#micxfl?r«. for, ^ne&ffl^t^ 

4 5° *fpJ<D««5S<i:- 2 2 5° £ffl0>*ttK£tt&£- 

co^2(D-r >^^t-r*2ii:3&«"C€r«. E©2ttof 
u b)i>9<D&\z}fccrzmii*%z>zL 

SCOT, *fc£fSja>m&£jffi> 7Wt7>X&»««#, 

[0 0 12] fit, C©W*«4*/!:«1 OGtfMTe 
tt. &l<D<i>999. to2<04>999t.*>WBB&<0 

mmmmx\t±mi so- ^mos^mffK^ffiR-r^ 
&mmm*ftw^ 7xmm&m*\z&ft*fa\zmnz> 

[0013] 5 1 1 -f 

mr^^«s*E«-r * d^^^o-f * 

ttlSOSffl-nt <f>999. *1ttH>?99£m 

)v<Dftmzntoft<DB—9&mjLit<D-c* mm® 

[0 0 14] 
MMl 
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(5) 

7 

\t#v>3±\zmfe>n. s»«i:#t5flfia=4 5 

jis^n, jigm >y?? s ^mmm^M-rtrnz-i > 
ffimK, i o i\*«(>y??>x#im®&i oo\z&m io 

[ooi5] wz. mmz^rmm-r^o &mmi\z 
^^ = ±4 5- m^tt&*m*\*]\zfcjj&ft*ki,. m 

<z>-r>^^>xKi, i so^^4>co^^a 

**>x) ot, -oyzpyx&thm&i o ot^> 
^^©o^^x^mu h;v^«ffiHi3Si o 

Tt*s. ^^^cDh;i/^^93jD$ 

«Bte#2<D<9=+4 5° #ft<Z>]Sa$S 

ft« i <D&ffi<Dmm&<Dmit\zfo ur-r ^ 
&{£?zjjfa\zfa\,*itmffimxmf&i*nT\,>z>tnz- 

Z>. 40 
[0 0 1 63 ^i&^JZ&olZZVmffiWVlH 

? 5 h;i^K£*&&*r 2 (ommmx. 

^^4»^*a*^-4 5" M^ttfa\Zto£>Z>foJ]\Z&Z> 

^<D^x<Dmmmmit\zf^cxmh^ 

&it?Z>, tp&Mfr* 4 5° #|6]l£^>^**5COlgSft 
8&£Eb*:CDT, -f>?lr*>X&MZ&'3< h)V?& 
M*&%)\ZfttejLZ>o -eLT, ^CO^AIT^ 

2*5 \zjjfy&&mttz>z:t\z& oattt»2 &$gw# 
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8 

SOT, ffliiX^^fSKfbT^, SW«a&»iCi:SiO 

2 <h-f 5 to** v y^ck D/h<* < T^So 

CO 0 1 7] 9liSff|2 

±?e^*s^j 1 T\**&w<Dm&***m&mz7F;-rrz#> 

1C, -r>^^^5§g®llftlJC^UT4 5 0 co^f^om 

1 #(D*Tfl}j£ Lfc^, 1 *<DfrXU-i 

>7*5<D<i >??9>7sff#1%\Z'l^<UQ. 
^>X<D«m^SSI^CDT, ^8 W Kite, ljjft<D3Z& 

^co^^ttm-r^fc^^ 45° ^oiiMK 

7:fc£tfc:n<h£tt#ftT&£2 2 5 0 2?facD!&2flffE 

-rZ>TzSb(De = 9 0° ^0 = 2 7 0' #f6]<0«j^fflm«t 

&i 1 ii&^^seittCcfcO^ffBgia^oM^'f 

U H^JfC^t-^)C:<h^J:oT^lCD-r>y^^ 5 a 

£«j£-r*o R«tce = 4 5° jjfa<Dfoji*tkmrz>ft 

«><D, -4 5° #ft<Z)fll3m«£3&9<h> -2 2 5° #|pJ 

co^4«sski o<h, ^ne><D«s&&£&s&a«£ev> 

T&ffi-?Z>t£&<D0=-9 0" *[6]i:0=-2 7 0° * 
f^^««ffim^l 2i:$m^'&ii:T^'< 

)K?-S;i£ic£^TSIS2<^>^* 5 b$r^b)tt> 

So 4\*7\s*^)v&WL6mm\zmnzntzB~?x 

[0 0 18] ffiflE^l, SB2 0M' 5 a, 5 b« 

^g&l 1^:1 2«, ^l^V^USg4^»EK7-l 0 CO 

^a$fti^gB^e>cohji/^^jq^nst, att«2 

co^M^JcS^^US^^ mico-r>^^5 
a tm 2 co-f ^ 5 b co-r >y ^ ^ >*ifi&-fimz 

&fc-?Z>o -ft£t>?>, m 1 <D-f 5 a 

xfa<Dmmm&it\zj&vrcmj&&m£.v, 

m2<D-(>?2*5b\Z\Zm&ti2<D4 5 0 ^<Dm3i 

m&<tizj&ctzmM'£)m±Tz>. i>?>?*>x&Mm 
Bioottcn^>^^5a, 5b<DmM\zttfc~r 

5 bfr*<D&ti<DmM&^rcm*ht\zh)wmniB} 
ki o i«ssitti^ja$nfch;p^S:»tiiu, 

[0 0 19] Z.<DmMm2-C\$. 'f^Sa, 5b 
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9 

T, mico-f >2^*5 a<hfg2crW >^*5 b£«b 

COT, M2?fi0>&&43B* 7>A9>Xtt*HB«#, 81 
«*fl>S*-f 1 8 a* 18bS:S 

MhaaBA* & F?f£cD* * * :/§ mxtc pj«b hb 

[0 0 2 0] mi, »2(&Sa»&7, 8&&Ztm 

3, S4cDm^K9, 1 0 s»«-r«»it«)o««ffl«« 
f>ns^ ^o^TOJin^siiiMii, 12 

\ZRttJjft<D9>ffii>mn2>ZiiL'2tlXK2><D-e, ^rO 
n, «oT*Hl«JIOKHta:0K<V>. 3-^ 

[0021] mmm3 

$0 = 90' ^0 = 2 7 0° <Z>^|pJ<Z>««£K 1 IT, £ 
fci2^>^^5b0S(SfflWl 2$ a =-9 
0° L6=-2 7 0" ©*|6lCD««»T«*Lfc^ 0 
3 (C^-T^ 5 fc, m 1 >^ * 5 a (0«IR^*«B 

m2<D4>y?*5b<DffiiimMBmi 2&e = o m t 

6 = 18 0' 5»iaiO«*B-C«*bTfc*<» ^5£0I2 

[0 0 2 2] 3EK0I4 
02, B3TM«BO»«WT<t*fc«)l:» 
1, ^200^^5a, 5 b€:«^-r^-^CD¥fT 

&£g#c 6 3&t^*n-e©*ffifcK» sn/tisi 1 cm >y 

a, ^J:^M^IS;«-e)n^:m2co-r>^^ 5 

6 tt^^0T, g®<ZK * 5 a j&tjg**TJl*-T 

^S) o 

[0 0 2 3] §®^>^^18a, 18btt05CO 

^^jco#i 4iEi#t$nT43D> ^ncioThJ^ 



(6) W6-1 9 4 2 3 9 

10 

tn6s»«t-5»«ffl«»»i lt^sfto, mi<D 

<i >?>?2S a©M*<>^#B±ttlH«l 3T 
ftBStlTV^. «SVS*ttNtl lte, 0 = 9 0° £0 
= 2 7 0° *r^O«MKC0te^, S2^>^^5b 

co»«ffl«SKl 2 t<Dm&Bft&g><~rz>fz*b\z. e 

= 135° £0 = 315° 15fa<omVm&m 

tg 2 (D-r >^ * 5 b *> f^«co«^ t 3 nr ^ * . 

10 [0 0 2 4] Z<D£o\Z^>?>7?tf&2ntzmWL6fr 

^nt^^f, a-^4(7>^M®»rS«6^€rWt0 
ftanrvi*. Siittni HSKufcoT-f >w?<d 
nm\zm&2n*ifi. z<Dvmx\z&t*»&&mnx^ 

fcV> 0 EI 4 iC^tt^) 1 6 a - 1 6 d «Sfi 6 $ 3-^ 4 
te, 1 6 a <h 1 6 b, ftt/l 6ctl6 dj&*£*tf?ft» 

20 Kz>&o\z-rz>o -r^t, s«6f:E«nft, ¥®«si 

T«S-&^nTV^VifflrSB»3Kffl««Bl 1, 12#, 
RUBJiTKSlftO, M«< 1 8 a, 18 

fcfcMB^l 5#»*$n, d^(-4^C0^1 5 a~ 

i5d^R>t6n, ^n^«^co'5^2^^icD-r> 

y^^5a^SJ^$n, ^0CO2^^2(O-r>^^^ 

^ [002 5] mtms 

&&1 0 OT«W-r^>C:a:^J;oTh;^tfttfiS:'r^ , bco 
[0 0 2 6] -££T, ^JS^5^bTgJ7JC^Tcfco 

ic, #if>3±fcs»«n&«iii-r*<k5ic»iHi$nfc 
50 H3>fjn7t, ^oB»3^fM7i:«»sarrfc 
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11 

#><Dm®)\Bim i o 2 «si*« t&izftofc&mmmto't > 
^*>x«ffl[Hifti oo, hji^tttHiai* i o l left 

^TJfc^tftffllsIK 1 0 3*mWtVlto o 

[oo2 7] zonmmsK&ifzmft&mm'rz. 

Stt«fbfc*CT«fbbTfc, ^<Z>^bttJ6^I«ffilHl 

C0 0 2 8] *zm<i>9$9 5**a**&»±s-a:T 

V^KSTKIMSril 1 0 2 laotll^^jV 1 7 fc+ 
#**&*»&»U ■»=!-* ;H 7J3cfcoT^»ttl 

T#*. 5<D-C >y#*>X&T& 

u>ovi 7\z&mmM*m\^mt*zi£.\z&^x. mm 40 

[0 0 2 9] CO*Jt«Tt>(aE*««l tH»* 



4WF6- 1 9 4 2 3 9 

ksszkjh 7^co®miCct^a*fiSft 

>X«TIC <fc o TtHB-f ^ ^ 

[0 0 3 0] I^Jf£^6 
^(CttEXlKM 5 $ <fc OgSfflWfcJ&jta: bfcXMM 6 £ 

10 2, Jfe*tfeffl[§J!&l 0 3K^<Z>**fc^^Tfi8Eifi 

omE*js«2twi«T*D, a««»oR«^«ii»-r 

tt* ^>^^S2SlS|0'f>m5a, 5b£U 
tnS*St©B*<>mi8a, 18b^UT7l/ 

b%w^fa\zmm&-?z>£ : 5\zmwvtz<Dx, 

»>f>mi8a, 1 8 b«:S»«*lB^e»f3e=¥ir 

»»jccfc*«a^3»<, $f«ien, 12 
£43<fc-emfc*<fc5tcE®bfccDT, c©s?iRffl«Mies 
11, 1 2 Kcts h;^*aj[**<z)«B«*«B6*«n*. 

[0 0 3 1] XJKm 
3-fiH 7, ffiSrlMKl 0 2, ftftttittlBlftl 0 3K» 

©■rfp^±wijatt«E^«6twi«-Tf**©-r, * 
[0032] nmmz 

mtmmM5&T\z&Vzm&\zh^ 

S9EHMW 4 bfcS 4 6 \z&rt%^ >yp 

^n«ffittfc#*, *©»HlfcIB3'f/H7»BL 
fcfe(D^3-^4^W:t|AU igt^^i:^ 
S. 

[0 0 3 3] ±E*««5 75S8IC*JV^T, K»3<;V 

fi^ft«2coB-H4#14^IS^tt (B (S 
^^S) ©JEfttlfc^TH (tt#) 3&tHff^oje<fco 
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13 

±E««M5 7I«8fc43^T\ -f>999\Zrt'f7 

x«»*«T£fcfcbTV>*tf«, 2:o;H7X«Ktt- 

[0 0 3 4] «±SB^fc»*«Wfc*5V>T, <i>999 
5 (Z)mffiKcoS»W 1 CMfSftld \Z^tZt>Z>h4 > 
999 5%L< 6 0TraoiK*ttrt<fMIB2 hfll 

4 5° *i»0«HT(B3S&»fc*T'bJ:Vi. *fc, S»i 

[0 0 3 5] 

ftM«<s»** h;i/^Jc*i;T^ >999>x&$t<tTz> 

rticrtv>&««fre#Mtb, ^>999<d^>999> 
x&{t&z>b)i9*ikarr*z-t.t.\s* mt-0999 

#0*nfcK»3-f;wc««««bfcfc*fcWE'f >y 
^ * ns««E*fc««jE«:iftwr * £ 5 bfc 
t)OT&^>coT, mm&mmz-cg* HBxseflmM; 

[0 0 3 6] »*3S3*^:tt9<Z>aS9iOcfc5(C, <i>9 
99tl,Tmi* m2<D4>&99&mfT. Cin^S: 

»*3H4*/tttl 0©5»BO«fc5l:»l, S&2C0 

*>999 <D&mmm8m**5&*Mte o&5&3\z& 

[0037] rnxm 5 1 1 <D&w\z etna, * > 
999&m&<D&m<i >999T*mitL\s* *ns*s» 

*Sco^M^^^a>^^^^&PST^F 1 3«S±JclSbrc 
©T, a»«iO!>ffl'i>JCck*KIS^/jN$<tts. s&ior 
*W 6 cd^cd J: 5 fc-f * £ 7 l/^^SIS-h 



(8) 4$I8¥6- 1 9 4 2 3 9 

tettttna, 4>999*>teMm* 

fc£n, SfcM*9l7. 8*fcttl2, 13O«^C0J: 

[an z<Dmw<Dmmmi\z&z>b)V9#m&m$:7jk 

[0 2] ^a>»wo*JS«2fc € fc*h;u^jftffl«««« 
10 [0 3] Cl(Z)»W<O^J6«3^i:^h;^»fflKfB€r^ 

[043 z.<D&9XDmmm4\z&*b)\,9»mmm<D<i 
>999&7u*is7;m&±\zmw*>nttb)V9titto 

[0 5] B4 h;w*fflK*o«»ll*HT* 

[0 6] 2lC!)*9B©S<ai*l4K:J;*h;^««Htt«©-f 
>99 9ffiB-9<Dftmzm&ttVtP>tlXt£Z b)V9& 

20 [07] zv&wtontemstz&zbjwikmmm&fsk 

[08] 21<Z)»?8©*««6^J:«h;U^«WJ»BS* 
1T9B#I4«0T&*. 

[09] ^<D%w<»mmmi\z&z>b)V9tktomm*m 
[010] t»*(7> v)V9wmm*tt--mmmwmm 



1 




2 


m&tt 


4 




5 


«(>999 


5 a 
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